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INPUT/OUTPUT UNIT ACCESS SWITCfflNG SYSTEM AND METHOD 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to input/output (I/O) unit access switching systems and 
methods, and more particularly, to a system and a method which enable switching 
access to I/O devices between computer servers supporting an intelligent platform 
management interface (IPMI). 

Description of the Related Art 

Keyboard, video, and mouse (KVM) switches are used to connect several 
computers or servers to a set of input/output (I/O) devices (i.e. keyboard, mouse, and 
monitor), so that the same set of I/O devices can be used for each computer or server via 
switching their respective I/O signals. 

KVM switches have the advantages of reducing equipment cost, decreasing 
power consumption, and conserving space. In addition, users provided with KVM 
switches no longer need to move from place to place in order to access computers or 
servers that are installed at different locations. 

However, the KVM switches currently known in the art necessitate the provision 
of keyboard and mouse signals to each computer or server connected to the KVM 
switches. Therefore, the number of output connections of the KVM switch is high, 
particularly for KVM switches for blade servers where a large number of servers are 
stacked in racks. Due to the increase in the number of output connections, the 
functions, and, in particular, the operations of the microprocessor unit of the KVM 
switch are negatively affected. Therefore, a need exists for a system that can reduce the 
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number of output connections required for the KVM switch which does not adversely 
affect the operations of the microprocessor unit inside the KVM switch. 

SUMMARY OF THE INVENTION 
5 It is therefore an objective of the invention to provide an I/O unit access 

switching system and an associated method that can be implemented in a KVM switch 
to which a plurality of computers or servers are connected. The access switching system 
and method of the invention should be capable of overcoming the above disadvantages 
by eliminating the need of separate connections between the keyboard/mouse signal 

10 lines of each computer/server and the KVM switch. The number of signal pins needed 
by the KVM switch is thereby reduced. 

It is another objective of the invention to provide an I/O unit access switching 
system and an associated method that can be implemented in a KVM switch to which a 
plurality of computers or servers are connected, in such a manner that the number of 

15 connections to the computers/servers does not adversely affect the performance of the 
microprocessor unit inside the KVM switch. 

To achieve these and other objectives, an I/O unit access switching system of the 
invention comprises at least an input device and an output device, a plurality of servers 
respectively including a control module and a baseboard management controller (BMC) 

20 used as an intelligent platform management interface (IPMI), and a switching device. 
The switching device further comprises a microprocessor unit, an input function 
switching unit connected to the microprocessor unit and each BMC, an output function 
switching unit respectively connected to the microprocessor unit and each server, an 
interrupt unit connected to the microprocessor unit and each BMC, at least a set of input 

25 connection ports connected to the microprocessor and the input device, and at least a set 
of output connection ports connected to the microprocessor unit and the output device. 
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When the control module of one server is activated, the BMC of the corresponding 
server outputs an interrupt request signal to the interrupt unit of the switching device. 
The interrupt unit accordingly determines the server from which the interrupt request 
signal has been delivered, and transmits this result to the microprocessor unit. 

5 Consequently, the microprocessor unit respectively generates an input switch request 
signal that is transmitted to the input function switching unit, and an output switch 
request signal that is transmitted to the output function switching unit. According to the 
switch request signals, both the input function switching unit and the output function 
switching unit then generate and transmit switch driving signals to the BMC of the 

10 corresponding server where the control module has been activated. The corresponding 
server can then receive, through the BMC, the input function switching unit, and the 
input connection ports, the user input signals from the input device, and, consequently, 
execute the corresponding operations. Through the output function switching unit and 
the output connection ports, the server can further output the results of operations to the 

15 output device. 

According to the invention, the I/O unit access switching method is 
implemented on servers supporting IPMI. Further, the servers are respectively 
connected to a switching device, itself connected to an I/O device. Through the 
switching device, the access to the I/O device can be switched between the different 
20 servers. The access switching method of the invention comprises the following steps: 

(1) The switching device determines whether a server transmits a request for 
access to the I/O device, if yes then go to step (2), otherwise return to step (1); 

(2) According to the received access request, the switching device generates a 
corresponding interrupt signal that is transmitted to the microprocessor unit; the 

25 microprocessor unit consequently generates a switching signal that is transmitted to an 
I/O function multiplexer; and 
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(3) According to the switching signal, the I/O function multiplexer switches 
access of the I/O devices to the requesting server; the requesting server therefore is 
enabled to use the I/O devices through the I/O function multiplexer; then return to step 
(!)• 

To provide a further understanding of the invention, the following detailed 
description illustrates embodiments and examples of the invention, this detailed 
description being provided only for illustration of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings included herein provide a further understanding of the invention. 
A brief introduction of the drawings is as follows: 

FIG. 1 is a block diagram of an I/O unit access switching system according to an 
embodiment of the invention; and 

FIG. 2 is a flow chart illustrating an I/O unit access switching method 
implemented according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Wherever possible in the following description, like reference numerals will 
refer to like elements and parts unless otherwise illustrated. 

FIG. 1 is a block diagram illustrating an input/output (I/O) unit access 
switching system according to an embodiment of the invention. As illustrated, an I/O 
unit access switching system according to this embodiment includes a plurality of 
servers 1, a switching device 2 connected to the servers 1, a keyboard 3 connected to the 
switching device 2, a mouse 4 connected to the switching device 2, and a monitor 5 
connected to the switching device 2. Any of the servers 1 has access to the keyboard 3, 
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the mouse 4, and the monitor 5 for utilization under control of the switching device 2, 
so that a system manager is enabled to control the network environment. 

Each of the servers 1 includes a processor unit 10 having a control module 100, 
and a baseboard management controller (BMC) 11 connected to the processor unit 10. 
The switching device 2 comprises a microprocessor unit 20, an interrupt unit 21 
respectively connected to the microprocessor unit 20 and each BMC 11, a control 
transfer unit 22 respectively connected to the microprocessor unit 20 and each BMC 11, 
a display function transfer unit 23 respectively connected to the microprocessor unit 20 
and the servers 1, a keyboard connection port 24 respectively connected to the 
microprocessor unit 20 and, externally, to the keyboard 3, and a mouse connection port 
25 respectively connected to the microprocessor unit 20 and, externally, to the mouse 4. 

The processor unit 10 of each server 1 includes at least a central processor and 
system software (not shown). The central processor is the core element of the server 
performing calculation and executing the specific functions provided by the system 
software to provide services to the user. The processor unit 10 of the server 1 involves a 
technology known in the art and its description is therefore omitted herein. The control 
module 100 is, for example, a switch (not shown); when the user wants one of the 
servers 1 to use the keyboard 3, the mouse 4, and the monitor 5, he/she activates the 
control module 100 to produce a select signal which is then transmitted to the BMC 11 
by the processor unit 10. 

The BMC 11 of each server 1 is the core of an intelligent platform management 
interface (IPMI), and it is used as an intelligent interface between the management 
software of the control system and the platform management hardware, and typically 
provides autonomous monitoring, event recording, and restoration control functions. 
The BCM 11 is a known structure within an IPMI framework and its description 
therefore is not detailed herein. Upon receiving a select signal from the processor unit 
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10, the BMC 11 accordingly generates an interrupt signal corresponding to the server 1 
just selected, transmitting the interrupt signal to the interrupt unit 21 of the switching 
device 2. 

The microprocessor unit 20 is the core of the switching device 2, and is used to 
5 manage the respective operations of the interrupt unit 21, the control transfer unit 22, 
the display function transfer unit 23, the keyboard connection port 24 and the mouse 
connection port 25 connected to the switching device 2. Through switching device 2, 
any of the servers 1 can thereby have access to the keyboard 3, the mouse 4, and the 
monitor 5. 

10 Upon receiving an interrupt signal from the BMC 11, the interrupt unit 21 

determines whether it corresponds to an interrupt signal from one of the BMC 11 units 
for switching access to the keyboard 3, the mouse 4, or the monitor 5. The interrupt unit 
21 then forwards the interrupt signal to the microprocessor unit 20 which according to 
the transmitted interrupt signal, transfers the respective operating right for the keyboard 

15 3, and mouse 4, respectively connected to the keyboard connection port 24 and mouse 
connection port 25. Likewise, the microprocessor unit 20, through the display function 
transfer unit 23, transfers the operating right of the monitor 5 to a corresponding server 
1 for which the control module 100 was activated. 

The control transfer unit 22 is, for example, an I2C-compatible multiplexer (not 

20 shown). Therefore, the control transfer unit 22 may be connected to the BMC 11 of each 
server 1 via a connection circuit compatible with the I2C transmission interface. A 
general purpose multiplexer (not shown) may be used as the display function transfer 
unit 23. 

Referring to FIG. 2, the flow chart schematically illustrates a switching method 
25 designed to switch the access right to an 1/0 unit according to an embodiment of the 
invention. The illustrated switching method may be implemented in, for example, the 
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switching system described in FIG. 1. At step SI, a determination is first made as to 
whether the control module 100 of any of the servers 1 was activated. If one of the 
control modules 100 was activated, step S2 is executed, otherwise return to step SI. 

At step S2, based on the received select signal, the BMC 11 of the 
5 corresponding server 1 (where the control module was activated) generates an interrupt 
signal corresponding to that particular server 1. This interrupt signal is then transmitted 
to the interrupt unit 21 of the switching device 2. Step S3 is then executed. 

At step S3, the interrupt unit 21 determines whether the interrupt signal is a 
signal for switching the access to the keyboard 3, mouse 4, and monitor 5, transmitting 
10 the interrupt signal to the microprocessor unit 20 if it does correspond to a request to 
access these devices. Step S4 then is executed. 

At step S4, after the microprocessor unit 20 of switching device 2 has received 
the interrupt signal, a corresponding signal is transmitted to the control transfer unit 22 
and display function transfer unit 23. Step S5 then is executed. 
15 At step S5, through the microprocessor unit 20 and the control transfer unit 22, 

access relationships are established between the keyboard connection port 24, mouse 
connection port 25, and the corresponding server 1 where the control module 100 was 
activated. Keyboard and mouse signals then are transmitted through the I2C 
transmission interface between the control transfer unit 22 of the switching device 2 and 
20 the BMC 11 of the server 1. The keyboard 3 and the mouse 4, respectively connected to 
the switching device 2, can then be used as input devices for the selected server 1. The 
processor unit 10 of the server 1 can then receive input signals transmitted from the 
keyboard 3 and mouse 4 under manipulation by the user. Similarly, through the 
microprocessor unit 20 and the display function transfer unit 23, transmission 
25 relationships are established between the monitor 5 and the corresponding server 1 
where the control module 100 was activated. The monitor 5, connected to the switching 
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device 2, can then display video corresponding to the user's actions as processed by the 
processor unit 10 of the corresponding server 1. Subsequently, the executed method 
returns to step SI, in which switching device 2 continues to check whether the control 
module 100 of another server 1 has been activated; if yes, then steps S2~S5 are re- 
5 executed to switch access to the keyboard 3, mouse 4, and monitor 5 to another server 1. 

As described above, in the access switching system and implementation method 
for I/O devices according to the invention, the servers thereof use the BMC provided by 
the IPMI framework as the control core of the I/O unit. Through connections with a 
switching device, I/O devices, such as a keyboard, a mouse, and a monitor, can have 

10 their access switched as desired to any server. As a result, the switching system/method 
of the invention enables a considerable reduction of the number of I/O signal pins (such 
as keyboard and mouse) usually needed between the switching device and the servers, 
without affecting the switching functions. 

It should be apparent to those skilled in the art that the above description is only 

15 illustrative of specific embodiments and examples of the invention, and should not be 
construed in a limiting way. For example, besides the use of separate I2C transmission 
interfaces for signal transmission between the control transfer unit of the switching 
device and the BMC of each server, a common I2C transmission interface may be used 
to transmit keyboard and mouse signals in an alternative embodiment. Therefore, the 

20 invention should cover various modifications and variations made to the herein- 
described structure and operations of the invention, provided they fall within the scope 
of the invention as defined in the following appended claims. 
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